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[3B4REI1 *t 
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m^m i ] 

Xm a xfl*5 0 0 nmfrb 7 0 O nmKJbO , K3tSl. 0 Ul8Mfrffc Ufc <£>SMX 
h/M^ttS^JMBifga* 10 0 nm^±T'fc5^ii£f^>^< £ 1 zM&HMfr'r'te 
mMte&Xf/tit'fe'ftWt^-XteK) , ^0 2 0°CX"CO^^,iE^ 2 0 O 0 P a E*T<E>zKS¥nt* 

7y^/f y^lrffl^T J I S =»— K2 2 2 3 CDH-E^IS-^-^ 4 8^-1 >- hT^P^U, w*V 

«&M?5©Sfe ( k v * , ) i: # 0t%£^& (kv i .) « J 5. 0 x l 0 ~ 2 

[hour- 1 ] 6iT"Cfc5- t^ttt5'f^^aS' MEftffl^'^'f^. 
[ff*Ig2] 

Am a x^ 5 o 0 nm/S^b 7 0 0 nmUfc^ ty.%SL\ . 0 U ^KU* 

h/MifcttS^rMii*!** 1 0 0 nm^_b-^foS^^^ / >^< £ t> zk*£*K»-*5 
ttSS5i|X^>^^ h/KD A.m a xtf* 3 5 0 n m/£p£> 5 0 O n mlC&> ZgkPlr&'pfd: < 

t ^zktt^f*4 1 U:^#:fc«fcTJ t /*fc»*#1lfcU-C>t£ 9 . a»o 2 ot-C<£>38^JBE36s 20 0 0P 
a WT^TKjttfPtt^ttfe^^J*^^ <it>l m^^ffZ r. £ Sr^»tt5>T ^ 5/ ME 

[li^ii 3 ] 

1 m a x tf« 5 0 O n m^t, 7 0 O n mlifc «9 , 8R3t£P 1 - O IzM&it Ufe#»*«tW!aJK 

r-zWCfcttS^HuSttSa* 1 O O nmW±-Cfc5^^ / >^< zkttftfc** I 3 

^f*5 J;T^/*fc«^-t^UX^ >9 . **o2 0°C-ec7)^mJ!E75S 2 O O O P a gAT^zkiBftM* 

=7 -f >^ ^rffl^X J I S =— K 2 2 2 3 <Z3 J^El^ te,-5§-£r 4 8 stfW ^ h "eft^U, rtt 

— ) co 3 QcD^mmm- (D^ ; Do, D b ) IrWSlStirtT^LT, rcD^P®^^, 

-new (r) sr*«>fe»-&. %%vc (r) >osi. 2&iTO5r^titn^>^^ 

[ ff 3fcXg 4] 

Jim a. x^5 0 0 n mi^ 7 0 0 nratib 9 . ®3t« 1 • O iCgMfc-ffc U^^r^^^<^^4X 
hyHC*5ftS^fiS*I* s 1 0 O n myitfc5M^>^< HH> zM4^f£ c H£ 
^«?*3 c tt//*/cfi^mi- _ C^ t> „ *"0 2 Ot-COlUff^ 2 0 O O P a J^T^TKiBfPtt 

7 7^-O^I4t^l^ s > 1. 0V(vs SCE) inftfc5'M<Hlo© 
8*3*15 4 IE<R«> Ama x^500n mfrh 7 0 O n mT?fc£>Jtei|Sr<£> 5 'P?£< t t> 1 O 

co^^tD^bm-fa^ 1 . ov (v s sce) j; y> w £ &<wmk-tz>m?k*M4 

h/WcisttS^HIttltf 5 100 nm^±i:"fc5^^>' > j:< HiS, TKttttE'* 1 *'!- 

^fci^/ffcii^L-c^ t) . a>o 2 ot:-col^E^ 2 0 0 o p a j^T^zkMrti 

m 1 -c^^^nfc (k v , . ) (omt tx, 5. o x 1 0 - 2 [hour 1 ] £at&* 



r 



t 
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9 -^oi y hfR»mzf^ y?-(^? 0 
[ft 3^11 7 ] 

ifrffc«ffi:j& s . i. ov (vs sce) «t <9 t> -5 *J>#< £ i o<v%kn*-&?}-tZ) 

TIE— fl£3£ (l) ^*$tt5^^^ipi: t*r»afe^-r5|j!f*igi~70V^-rn*Mcie«fc 

(D^f Zs&i?=.<y MB»JB^9 

Uti] 

-ASiS (1) 

A-fN = N-fB)^-N = N— C 



ft aft^S s mm<&— fl£5£ (l) T-I^iiSMiLT, Tk^JKfcifcttSSMX;*^:? h/K^A. 
-Tl^-S^y hEiiffly7 5/^^^^c 

[li^ii i o ] 
[000 1 ] 

[0002] 

Dyta-^-©fSCf#l/>, >^i?x*y hZ?V *tltf-T?f£<W!. 

i Ltd TK'tt-T^^. m<k^is?, *>3vs*@{*: C^giM) -< ^ b^^> 0 " H 

[0 0 0 3] 

- . >f ^ ^ i LT jit ^ 5 i t , S'l4/$ s #v^ £ . MJ^/5 s ;S^r ir % $ fb^f± 

ffitL-tm-eLfti&&v&#> : bz. kin. 

(C. I. ) ^^-y5 5 -M"-^-$ix"CV^^) J; 3 ^ «£ < ^Pbtb-Ci/^^^M^-t 5 

>r y^^xy M5«mi-r ^ i^m^ £ ft z> eLtB-^mLmk k &m±l£ j &z> r £ tent uv> 

o 

[0 0 0 4] 

>f i/x y hffl©7"7 y LTIi, ^^t7-K^7y^^, ~)-7 h— ^ so 
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Z7— K zf 7 y^^PSk^t U-Cf±. C. I. Food Black 1 , C. I. Food 
Black 2 J&SfSXWCfc 9 » rjlbt'f^^xy y^^^Kttfflti 

3=/c, UXfi. C. I. Acid Black 2,Ir]31,IrI52,IrI 

14 0, ^18 7^?r^y^^-7 hffl^7-7^^y^(Ctfflt5ef^fFiit4, 

WfXWtS* <mnXffi6*$\^ &1±W:&T*SUUftk tTtt, C. I . Direct Bla 
ck 9. lU 1 7 x p] 3 8 , |s] 5 1 , [360, 1310 2, 1^1 0 7, ^122, Pi 4 2 

, 13 15 4, Pll 6 8^^>^v ? x 5 'hffl^7y^'f>'^l^t5S^ tfFit 

I. Acid Yellow 17,1323,1349,13194^, fc&V^teC. I.D 
i rect Y e 1 1 o w 8 6 , Kl 20, 1132, 13 1 4 4 ^&-< is? Z? y Yf%-f 

7-7^^>^i:tfflt5Siij\ t&vfxmi o, ^%^-xm\ i, wmcmi 2, m^xm 

1 3 il^fStt^ixXv^o 

5/ Vmzf^ y 2^ h UX^ffl-T^S^fi, 4#FJI2 002-1 1346 0l£lE«fc£ 
[0 0 0 5] 

[0 0 0 6] 

mnxmi ] 

4#Hf§^ 2— 3 6 2 7 6 

- 2 3 3 7 8 2 -^-^fB 
[4Wr3tsfe3] 

it^ggip 2 — 233783 -£§-<£$g 
V&fflBE 60—108481 -^-^fg 

[#iwi5] 

2 — 3 6 2 7 7 -£§-<&fg 

[m«ffi^6 ] 
^HS 1 ? 2 — 3 6 2 7 8 -^-<£fg 

[^f«i»7 ] 
i(#l3Bg 56—139568 4§-<&$g 

^5BBg 61-285275 -^*$ft 

[«rfr^tlfifc9 1 

3—106974 #^fg 

[<WfffXltt 1 0] 

7 — 9 7 5 4 1 -5§-<&#g 

[WfFXltt 1 1 1 

HK*£i|Jfl£l 97/16496 -5§-£t$g 

[flrtfXlK 1 2 ] 
4$&fl*F 10-158560 -^-^fg 

[flHHFlfcltt 1 3] 
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4$ WPP 1 1-12514 -5§-^$£ 
[000 7 ] 

[0 0 0 8] 

[ ism £r A? ifei- s * <d ^Wl 1 

(1) Xma x/^5 O O nmJ&*b7 O O nmlrfe^ BS5fe^ 1 - O 
^^>g5HR^.-^^ h/^^feH-S^'fititiS^ 5 1 O O nm«±t*fc5»^< it lS> zM4 
jB£{*:cf lr.^«?*3«tO«/ , *^:«^1ttU-CJ&«9 , 75>o 2 0 o CC(Dm^J^^ 2 O 0 O P a£AT(D 

T\ f£^7 y^^^i7 ^l^T J I S =i— K2 2 2 3 <D H-EE^fB-5§-£r 4 8 TK-f is b 7?R1^ 
10- 2 [hour- 1 ] WT"efc5wi*#ti:t5'r^^^*s' hfflftffl^y^'f 

(2) ^ m a x 5 O O n mfrh 7 O O n rninfc "9 . ®7fc/S 1 ■ 0 iZLj&felt Ufc 

h/K'*5tt?)^iti|Jl^ 1 O O n m^Jt7?fc££feNS|-£r4^ < t 1> 1 fS 
i: . 7X^^^jot-t?)BSHX^^<^ h/VcD ^max^350n m>^fe 5 O 0 n m\~ 

/> < t -h imk&7ktem&^l^Mte£T3 i /izfcfeftWL^~Ct?:Y) „ 7>-o 2 0°CX<Z}*g^; 

ee^ 2 o o o p a aT^TKjgfpt^^^ij^^^ < 1 1> 1 «-a^r-r s r. t.^r^mi-rs-f 

(3) imax^50Onm^b70Onml;:fo^ SS^^ 1 - 0 SHfc-ffcl L-fc^rf*^ 

fl£<73®J|x^-<^ h/W^SSttS^HWB* 5 1 O O n m^±-Cfe SM^*^^ < itia, tK'14 

^^■^tC^¥*3cfcI>V*fc{i^-t{cUX^ <9 . 7t»o2 0°C-ec0^^ffi/3S 2 O O O P a^T© 

X, W^Zfy y?^^"? ^ffl^t J I S =>— K2 2 2 3 ©lE^E^ 4 8 tf?^ > h "CPP^ 

(^^d— ) <£> 3 £,<E>SJHmgf (Dr, D D B ) ^M^iLTi^L-C, rcDPP 

. ttL^fthCO^mmm. (Dr., Dc, D b ) *«45!ISB»*fiS^ 8 O %£ 45fe©l^fflA^ 
SftftJ^i-feiSS^Sfc (k Rl k czv, k B ) £r/£#>7c £ # f£ 3 o0Dj&g^f£<£> 5 ^.coS^: 
mtJ3c'bm<o&. (R) Srsfc**:*-^ t£J£ (R) a* l . 2&Tt-fc5ri^fit5^ 

(4) /Lma x^5 O O nm^t 7 O O nmlufcO, ©5^1. 0 iCgMfrffc 
?-SO©HX^-<^ hyHC*3»t5^fit"l>B* s 10 0 nm^±Tfo5^^ / >*< £ 1> 1 ft. 
ifr^Mffc it^/tfcti^t LT^ 19 , 3>o2 0°CX<DMm.EE& 2 O 0 0 P a£XT<D 

x . my? y?^ i/? \-±mifrm.{&& . 1. ov (v s sce) in#i?fc5'>4<i: 

(5) _b|S (4) f5«fe^ A.ma x^500nm/t)^700n m-efcS^^^ 5 

< t i> 1 o<n%kW<DWt4£mtiL& 1 . OV (v s SCE) «t 19 tttfcSr k&4frm.k-f 
&±.m (4) SEt©^ v^^xy hSBSffi7*7y^'f 

(6) A m a x 7)5 5 0 0 n mfah 7 0 0 n ml'fe «3 » ®^t^ 1 . 0 X^tz.ZfiWW- 
mCDV&HZ^^? h/WZiStfZ) 10 0 nmW-hXfe^)^^^^^< itlft, TKtt 
^fr4 3 l-^?*5ctt) ? /'*/c^^-t!i:L--C^ 9 x 75>0 2 0°CT(75^mJ±7)5 2 0 O 0 P a ^TcD 
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X. .JLIE (1) X^m^tltL (k v . . ) (DUt UT, 5. 0 X 1 0~ 2 [hour" 3 - 

] £rF&-*TU. ^o_Lfe (3) ttl^MROli UT, 1. 2J^T^r^"-r ; 5- i: 2:43= 

(7) K^lffias, l. OV(vs SCE) J; «5 t>#-T?$>5^#< t 1> lo<75^^Sr 

(8) tie — flx^; (D -TsmztL&i&n&st?^ t &!&mt-rz>±.m <n ~ (7) 

Ut2] 

-«SC (1) 

A -f N = N -f B ■)-]-; N = N — C 

(9) _LfE (8) te*c<73— j&5£ (1) ti^WMilt, 7X^^iC*3t7 2)P5HX^-< 
^ h/WcD Xmax/OS350n 5 O 0 nm^fo^^^tfr i: £ "T 3 -LIE ( 
8) ^fEifecD-r y MEftffl7*7 y^-T 

(10) 7K<^^W*^W y^jg!c^Lt4 0 — 8 0fi%tfc5r i: §r4W £ i-£> _hf5 
(1) ~ (9) ni»l:|Stt©-f >^ i?* y MB»ffl7*7 y ^ 'T 

[0 0 0 9] 

^$£m<V^ is 9*?=. y Mfi^fflT'7 yP^f > V JCfi % If a x ^ 5 0 0 n mfi>b 7 0 

0nm{cfc9. SR3tS l - 0ti:a»^kU^#S*»«<O!ftJ|X^^^ h/W^JattS^flEW (W 

x. x^sO/^lOOn m^_h U< 1 2 O n m^Jb 5 O O n m^T. $ £>»C#f * 

U< 1 2 0 nmB±3 5 0 n m^T) -e*>5lfe*M- (L) 5r^fflt5o 
[ O O 1 O ] 

-t-ssk** (s) t#fflt5©* s #* u\ z ^^m&gkifrtw-mvx-y*? y ? ^( ^ 

[001 1 ) 

lei 9 5/ ^-f y^^j^tS^, ^ y htzmmzf'y y?^ is? t LTfft b 
i" l) it^ttl^tiSri, *5«ttJf/^feJ4. 2) iMt)1^7> 
-^ristfm/jrv^r. i: &• MS -t" Stable Ttzcogkft&ffiti-r £ ott^^t £rf£$SH-&o 

[0012] 

*i\ f&r/^ yV^ Ts9 ^ffiV^X JIS=> — K2223 CQME^fB-^-^r 4 8 Is h "CEP 

rti^^T-^^A7^/i'^- (^7^7^/^-) let 9 $yjg ufcs&fttt 

^^UXfi, fctx. fcf X-R i t e JgSl^l^ t'Sr^tf 5 - i: ^-Cf 5 C rm 

fe^-tir. -^c^tm^ (D v 5 s ) ^^mSttM^itco 8 Oyo^SSTr-OB^ (t) >o> 
"b^ffcij^l-fei^^ifr (k vi ») To. 8 = exp (-k vi s ■ t) J ^£M^5£7$> 

^^m-C\±t%mm^Wi (k v s s) ^5. 0X10- 2 [hour~ x ] J£Z.T, 0tL< 
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tt3.- O X 1 O - 2 [h o u r - 1 ] ^T. £b{£$f*b<«l. OXIO -2 [hou 

r - X J WT£fc£> i 5*1" v^^S^tSo (^#l) 

[001 3 ] 

^>c. S^y^'fy^&I^tJ I S=f — K2 2 2 3 0mEl^fE^-^4 8 /K-C ^ H 

U-C&J^i-S,, ^-"C> (D R , Do, D b ) fit, (I/yK7^^-ia5C 

SltM, ^ 'J -y 7 ^ ^^-ici SMSItM, ^ -ic i 5 yMM) 

S 0 0E3o<E>i££^Bc£r3ftit>-T\ ^<DM*:mkm'MW.e>tt (R) SrsftftTfc*^ 

k **.&Jk*:&tVk <* tf«*'Mt<oi§"e\ R = k R /k oX-fcS) , f£tfc (R) ^l. 2£XT 

. U< tti . ltiT. $ U< 1 . 0 5 i 45 J: 5 y ^ *f^»t5 

o (*fef* 2 ) 
[0014] 

ft*3. _hlE-e^^ U7c Tj I S= — K 2223 <DjfLE3^fe-5§-^ 4 8 zK-f > h -c ep 3= l, ft> 
[0015] 

y {c>(£ffl-rs^4< 1 t> 1 o^^^cD^km-fs:^ 1 . ov (v s s 

C E) <£ <0 t>*. U< fit 1 . IV ( v s SCE) ± 0 fcj*. $ £>Kl£J-3= U < fit 1 . 

2V (vs SCE) «fc 9 t>*. U< tel. 25V (vs SCE) iU 

t ©M^>4 <itlo|±AmaxiS500n mW±-C&5 r t LV\ ( 

[0016] 

^^^fCfcfijS^Hbm-fiZlfii, O. lmo 1 • d m — 3 <Dii>:^fg®^ h 77p fcW 7 >-■=€■ = 
•)A*^lHf i U-C-atfN, N — ^-/VofcyV.^7 5 K^ 3 ("ftl-g-^O^^fit 1 X 1 0 
- 3 mol - dm— 3 ) -C, #itBiUSCE (fi&f P * u * /X^mM) . Mitt 

[00 1 7 ] 
[0018] 

£"btc. ^$£W<DZ77 I/? t U"Cfi, HufB— (1) l£ffi*fe<E>7 y'gfe^'G^ b 

Xf^fiLfc t ©«r#tf 5 r t i«-C# 5„ — fl&5£ (1) lC|B«fe<D7y f ^^t 4fi 
m a x 7)5 5 0 0 n m7><b 7 0 0 n mfCfo Y) , K3tS 1 . 0 l£#l«Mfc U7t*fr?*?$*fc0>©ifc.* 
h/KcdottS^-fM/S 5 1 0 0 n m£A_L-C fossil (L) l^fSt^^fSri 
tf s *C#2>o rtLW-ft&td, imax^3 5 0 nm/5^ 5 0 0 nm|;fc5^fi (S) ^>Ir)^^ 

— (1) ©Mt^^t5t>o^LT^f5ri^t^5o U< fitS^ (D © 
'>4<itio«s; (1) co^jfsf-efcs^s, u< fitSfe** (L) % (s) <m> 

T*Xl£:fcV>Tfc4>*£< £ 102S— #8!5£ (l) <E>$feJ|S|--efc 9 „ t> ^ * ^^^^<D 9 

0 — tt^C (1) OMtfeSi^WI (*M$4) 

[0019] 

^^Tffflf57'7 -y^^V^ft .LIE^feft 1 1—4 <7)^-fil^>4 <Hl 
7*7i'^-l'V^-Cfc?) 0 



/ 
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[0-0 2 0] 
[0 0 2 1 ] 

— (i) a. Bfcit/Cfis -tix-PtUisite:* S^^tfrv>Xt> J:v3MM*U6* 
co b ib'J?te< 1 1> 2o^_b^igm$tL-Cv^X i bctv^fSfp ; }gmaS-Cfo^)^ btm-ii UV> 

— j&5£ (i) -e^^tL^r^^l-tt. ^Hctie— Aftst (2) -e*$tt5afeJ|si--c*>s^ 

[ O O 2 2 ] 
Hfc3 ] 



•«3C (2) 



A — N = N — B — N = 



B 2 : B i / 




[ O O 2 3 ] 

_hSE— (2) ^> As Btt— ASifc (1) {CjoftS kfflm-?&>Z> 0 B xfcit/B 2 (4, 

^ = CR 1 -ioj;t) ? -CR 2 = ^it^ feSUMivvfa-La*— ^a^^ST-, mJj& = 

C R x - ^^H-C R 2 =£-^i-„ 

/Ura^-LVS. 7 !J -^*'>Ss 1^^^^-= 3 r->S. v''J/l'^v'S> T->/l^^-^i>S. # 

(7/^/V7?;S, 7 , J-/V7.;l< TO7^Slrttf) „ 7^ 
7?;!, l/^ Kl> ^^r't-l'^i/S, 7^3df>/^/U/j?^;l/7 $ y 7'J 
— /W^-^iV^/U/Jt ^yWT 51 y 1, 7/V^/Vt) L< (47 U -;l/7/W*=;V7 ^ 7 
^;\s~fo^;lsT % 7 - hols 7^^^*) L< tt7 U -^ftS, ^HiS^^S. T/V 

r s . r 6 {±. «-^3!b5i:tc x zkSfjo^, jmjtei^s. ^r^^s, it^ats, 7^s, tow 

*7c, Rx^Rs, *>5VMiR 6 iRei^t-C5»S6iai*^U-Ci^. 

— jttsc (2) x^nsrygmte, $b(-Tffi— (3) T?^E$tLSJfeJfs|--e&sr t 

[0 0 2 4] 
[^4] 




[0 0 2 5] 

_bte— j&St (3) ^RrfciOTsU 
[0 0 2 6] 



(2) OR i ^PliTfcS 



2 0t*$)5 w 



4— ^A-tf^^K ->^a— =^>A- 

[0027] _ 

O-BfiJtCtt. 7xxyK p-MJ/W P h=¥->7*=/K ° ^ p n 7 i - /Via i T>*m 
_ ( 3_^ ;W jj,/ Dt vu7>/) 7i=;V^t^5= 2-fffi<D^^^S«, r. ft <b <D 1 flfi 

^ ^i/7s_uy, 0 -^PD7x=uyfc±0 ? m- (3-^;b*7°ot>7^ 7) 7 
[0 0 2 8] 



fi 6 M?S<7) 



CO 



^D^7gf, 7^^^!)-/^ 

iS7XttS^^^-s*tb^ 0 i 2 iwiiisi^v^^^iiiwit^i^ t°y v> 

[0 0 2 9] 



T ~>A-T 5 y 



[0 0 3 0] 

7- yl^ =i df- v" 77 /\s # ^ A S I C J ± , 



( ^ ^ m S:Wt57^=i 3f-i>'77/^7}<^/v^io«tU ? MS^:CDT 

S„ MSET/V==^v'*>'^ = ^S^Jt-ttx ^ h^v^A^^A^feit)^ h^r->77/V# 

^yl^S^S-g-^nSo 
[ 0 O 3 1 ] 
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^ it -T-ifc^ 7 — 2 o<D7 y — ^drv'*/i'#'- a-StW^ uv\ ffjisg^s^W'te, 

[ 0 O 3 2 ] 

->;vSiLTI4, ^^J^T-^:^ l ~ 2 O coT^^m^m-^ Lv\ _L?e{gmS<^#'Ji-fi. -r 

[0 0 3 3] 
[0 0 3 4] 

t y — /^^-=¥->S(^fi. mis^^-tst y — /i-^-^r->sjo it/ii^oT y — /wa-=^-> 

^^-g-^tL^o T y — /l-^-^r^mt UTfi, J^mi^7-i5c^ 6 ~ 2 0 ©7 y — /l^=>f- ->St> 5 
[0 0 3 5] 

jix5o ±.tzmmma-*-^mt \^xn,.mmfw. 7-^^2 — 2 ocD^mn^-^-^>s^$?^ u 

[0 0 3 6] 

v-y ;is3-*c~>mk uxfi. ^mj^^m^ 1 ~ 2 0 comffimm. ^mm^&WM^t^ v ?^ 

[0 0 3 7] 

*tb^ 0 7^^^^SiLTf±, 1 ~ 2 0 ©7^^^^S^ff$ tl\ HU 

[0 0 3 8] 

[0 0 3 9] 
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[0 0 4 0] 

i^l^^T y — /i^^v'Ti/^tf; — /i^t-drv'ST^-Es Jctt&o T y — 
/W-^f-vSi LTtt, ^mijf^ifrjos 7 ~ 2 o<DT y — 

[0 04 1] 

t y — /W7 s: ;scii I^ft57y-/i'7 ? /i*3j;o!Si^7 y — /wt ? y 
s^-g-^^So 7'j-/v7?;i^Lm ^i^t ^ e ~ 2 o ©7 y -;v7 ^ ; s ^ 

!) -y>7 ^ ymcnmt U-C«. T=y smiSXlf 2 — ? a D7x=yV7-; ;s^t*^s 

^ti^c iii7 5ysiLTn ^it2~2 oiroiit 7? ys^t u\ 

[0 0 4 2] 

^jx^o SulB7v'^7 5/£i:LTtt, mmm^%L^ 2 ~ 2 0 <DT */A*T 5 7 

;l-7 5 / t:°^-— A-T ^ 7 'O/^^^l, N - ~7 zz. = ^A-T 5 J 

jo <fct^ 3 , 5 -v ! 7v/V*^Vy*^;l'7 ? y S^ s ^*tl.So 
[0 0 4 3] 

^ KiiL-cn, mmiw^^fr i ~ 2 o <dv w ks^^$ lv\ B&s^w-rau tvv 

[0 0 4 4] 

/i/7r*>f/W7 5/S^tt^5. «ife2£<z>PUK:Wu 7^^^S^-a*H5, ^^7 7* 
-fyV7 5 ySro^Jttt, N , N-v ; 7 c Dk>7;l'77 ; f-1'^7^ / S^ttti?) 0 
[0 0 4 5] 

t7|ffig$|<7)7'/V=i ^v'7J/>#=/^T 5 7 Sa 5 "a *tb£) 0 7/^=' :3 ry*/^-^7 5 / Si 

UXfi. ^mjjf^iW 5 2 ~ 2 o©7;w= i f-7*/i'#=^7 5 yS^tL^. g^S<£>#"j 

[0 0 4 6] 

TV — A^3^># A^=AT 5 J att^fi. l^S^tt57 y -;^^V7J#'=^7 5 7 

s^ctu ! *t^7 y -/u**'>*/m?=/i'7 ^ yi^ttWo 7" y — 

— ;V7^ ySi UTfi, £83(51^8:** 7 ~ 2 0 ©7 y — AsHr3*-*sjJt\''&=-A'T 5 

y ^CO^'Jiwfi. "7 rn. 7 =3r~>7JA# — /1/7 5 /S/Ptttl5c 

[0 0 4 7] 
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0 ^/v*=/i/7 5/SiLtii, KiJi^t^ i~20 ©^/^x/P7 5 y LV^ 

y ^-/U^/Ut^^/UT N - 7 x -/U - ^ f /i'^/U*=yl'7 ? 7 S> 7 ^ — As^jVUf. 

[0 04 8] 

^i~12 Wlil^/v*=yu7 5 7 S^W* Lv\ g^ScDWcfi. -r^-v-te^TKt^ 



[0 04 9] 



£r W "f ^ ^ 3ff M A* =■ S *5 i 



yi^ 

2 0 O^lfiit^/i-' 
f^^yL'* — yw 



[0 0 5 0] 
[0 0 5 1 ] 

Ty^^/v, t v —A^j^x^mmm^-^-^^n. ts 

®7^SiMg^»7;i'^^, T y — yi^yS-t) 5 ^ 
yi^^S. yi^^^-S. 2 — t°y v'/vftS/iStS^S. 

[ O 0 5 2 ] 

Tyi-^ryi-*5 Jzt^T y — yu^yv*^ yi^lcfi. Tyi^y^rfc «t V7 y — yu^yw 

5ft=./i^* MS^coT/i^=¥yv*5 JiU'T y — /u^yV5f?=/^* s *g"^tt2> 0 7/U^y^ «tt/T 
y — /v^/vsJn=./vS<^#>J^ UXfi. ^tv^ny ^y^^yi-^— yi^S*3 J;t7^^— y^^y^^ — 

[ o o 5 3 ] 



^Wi-^T-yw^yw, 7 y -/VS^ 



7 J^-*rJ^3S Z.Xf-7 y — yi^y^ ^ ^ywStcf* 



^r^-^-STyi^^y^fe <tt7T y — y^;* 



yi^^7 =yu 



[ O 0 5 4] 

j*/^ T ^^f /um^l-i. W&& i k'&1r a*-? 7 ^-f y^S*3 J; XfMM^^^A^y r ^-T /V 

[ O 0 5 5 ] 

#:tc — jftsc (i) . (2) fcit; (3) jcio^-c taw 



•fix 



(A, Ctt 1 -fffitf^ 



^ijx!f7 y — y^S ; B fi 2 m<D^m-m. 



;) ^7C{* 



(A. CfilffiCD 



; Bfi2'fEO 
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[0 0 5 6] 

cw^f u^iiiSirtT, tie— (4) -e^$ns^#js-s-s*i6mssfai3£* s 

> —fl£5£ (i) fi— Aft^: (2) l^^t5= 

[ O O 5 7 ] 
Hfc5] 

(4) 




[0 0 5 8] 

— (4) tdiol/^-C. Bifeit^Bztt, #* = CRi-*3J;0 ! -CR 2 = IrSt i\ 



R 



=3 — /U: 



R a 

[ O 0 5 9 ] 

G. Rx, Rati, ^§-^^iiUX. zkiftJiP:^ Jjlftfi$l: 



T 



■>7 7 



X/V=> -> ^7 yU- — 



\ r y — a- 



y S (tvi^a-t 5: y 



T y — a-t ? y 



7yV3^i/*/U#^7?/S, 7 U -/I't 



y — /u-^/vt^— a- 

[0 0 6 0] 

T A- df- 



TA^A^K-T^T 



St^t^A-* — a-^. t f^Zc^TkXf-T y — a^a^ — A: 



^^77*^^7 5 y 



TA-=i A^^ A-T =1 y 



^v-S. T 5 y S ( 

. T y — A-^^v^A- 



t^a-t ^ y 



TA-^rA-^tFT y — A-^^": 



^ 7c fi: 



T 5; y 



(t/u^^t ^ y 



T y -;>7 5 y 
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[0 0 6 1 ] 

^ri/*/L'#=;l'l, ^/^sK^vV^S* t Kd^v'Ss T/V-^ df-v^x 

R x t R s . fc<5V^iR & k R e ^^-g-u-C 5 6 £r7F2fi£ IT t> 

A. Rx. R 2 . Rs. R 6 , G^$n5#^tl7) s It-ltl^^t5^»ttS 

^ UTfi, JLtec, Rx. R 2 t#lf fet^S^^ff S - t ^-C# 5„ A, Rx, 

r 2) r s , r 6 , G±<D\,^irfrfr(DiiLmzw&mk ibic^t a-^vkm.7k&&%:m-r 

g^Si uxco-r sJ-^tt^.k'&Stcte. */w*>>'yH, * ^ * 7 S *s «fc Tf 4 

[ O 0 6 2 ] 

lEt-M^S^rWUXV^X^av^ •t'T^fcTIB— 83:5**; (a) fab (e) 

=f-TV—/um, << ^ yy—^m. -0/77/-/^ j-t-s— ^awt 

^>«3^i?fc^ t — (l) fit— fl£it (3) tc+B^-T?) {c7^^ 0 

[0 0 6 3] 
Hfc6 ] 




[0 0 6 4] 

-Lf£— |£it (a) 75>ib (e) tc£5V^T. R 9 /5^Ri 7(i, — flx*t (2) CfeltSG, R 

x. r 2 ^ mm<DW.&m&$k-t e 
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[ 0. 0 6 5 ] 

*38§&U:*5V>t\ *SN£#* UW»3£W:, TIE— (5) ^J^fcctifei. 
[0 0 6 6] 

-*Sit(5) 




R 3 



[0 0 6 7J 

Z ! y hOS^SS^a pM^O. 2 0UiJb<Z>m^-@fc3H4^3r^-f-o Z xtt 

g/oS3El-£f* U< . 0. 6 OgA-bwm^T-RSIttaSasWcJfr* l. 0*rilB;fcjfe^r. 

5 cjn-e^, ^^fc2~2 0CO7v/yH, ^If2~2 0©7^= J r^^->* 

yi^^/v-S. = fnl, i/7;E ^it l ~ 2 O «7/i'^;i'^/^=;H, £<it#: 6 — 

2 O <DT y — /l^yUsfcjri/VS* ^^iS: 1 — 20 CDX/Us^-J /^S&tJ^SSIfc 1 — 20 

^if 6 ~ 2 O ©7 !J -/v^^^/i'S-efc >9 > ft t>£?* UV> t> cote 

•>7/Xt-fc5 0 
[ O O 6 8 ] 

Rx. R 5 . Rett, — (2) tmmX-lbZ> 0 R 3 . R ^ tt. *§-^*&aZ:^ zk 

mm*, mitimm, ^mmm, mmmm. T^^rn. T^^*-^*>^-&=-^m, 7 y 
^/^^T^-r^s^*-r 0 tf-eti. tk^j^?-* 7^n, t/v^/v 

[0 0 6 9] 

S£r;pri-5> ^MltLtfi, — fl&s*: (2) -emm ufcS^S. g. Rx. R 2 -e 

9 3 5^ICL. P. Hamme t t Idi i9^^tlfc»IiJt;-fo5/i 5 > CL 0 /£ < 2f 

r^^<DlitW#< OT— ^^^^»^^tt}-|-^ t/55-e#^,^ N ^ij^tf. J. A. Deanfti 
I" L a n g e ' s Handbook of Ch em i s.t r yj ^1 197 
9^ (McGraw-Hi 1 1) Ut^<D$M^} *if'k 12 2f, 9 6 — 1 0 3 M, 1 
9 7 9f (p£?t^) fCf^Ul^o ^^B^^*5V^T#S^S^^^^ y h^S^S^^a „ 

*.$£W<n— (l) *fcfi (2) (ExN-tt:* ^^if ^^gffc-^Jiftt^tj 
fflfS. aMSIEKiSiV^T. a „ fitter. c7?J; 9 <tS!*^fflt5o 



» 



t 
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(0>J 



I a o 7 o ] 

yu^ (F<lx.fcE. n-7'Btr/^yI/7>f=/V) . 7!J-^/V7^=/H (#!);ik£:7 ai = 
JX/W:7 ^ - yL .) % (^iJ^Lfi. N-x^;U^yV7 7*'f/W N, N— * 

•fc=.j\, (^J^.wr^^-yi^^yvsh=yw^-^^3E) . /Ma^yftT^/wf (#'Jx. 

fcjy- y^S (#<J*Lfc£s 2, 4 — ^= h ci 7i=;K ^ d ct 7*=/I/) s *5<tt5— 

<M 2 —- <^y^-^f-9-y y yv. 2— <y/f7/* y yK 1-^^— yv— 2 — 

^yx^f 5: y y y yu) ^agtf 5 r t a*-e# ^ Q 20 

[ O O 7 1 ] 

itulS— fl£5£ (3) Xt$ll57yfeit LT#(^^ U^I^S©Jl^^tt, R s *5 
7WH-Cfe^ £ e>lc£?3: U< fiizkiffJDi^, 7 !) -;vS, ;*yW5*=yu£ 

GtLt, #3:U<Mu 7K3(fJjS^-. ^ 0 ^ ^ TyW3vi^ t Ko^v'/i'S, 7?7 

7->/V7^7Stfe^ £ U< fizKSlISC^ ^n^yif, 75/S, 7V 30 

^7^ y^Tfc^ fco £ U< ftTKl^m^. 7?;l, 7^7 5;lt*fc5„ 

acq o u< try v>^gt, f7y- y^. -r 5 ^v— y^at. y^r 

;/— /um, -<vyV 7^7/-/^, f-T&TV.— yv^. ^7^-;^, -iyy'f7y- 
yi^St. h y 7/ — yHStt^fc 9 , £ b icte^^SUE. tr y -^at, ^yf7)/-;^, 

y^yf7y-/ui, f-r^-rv— sum. ^y/f-7/-/^tfc^ u< tt^ 

Bxfcit/Bs^ ^m=CR 1-, — C R 2 =~Cfc <9 , Rx, R 2d 

< KizksSlgH^ T/t-^ywS. ' N a fF>-M^-, ->7/l, ^/W^-f^S, # yl^' df- -:>vl^ 

Htlip;^-. 7^^r^S, ^yVsK^f-^y^aEs ^77 *;W^^;^Tfo2)o 40 
[0 0 7 2] 

i^j. tuiE— l^sc (1) -e^^n-s-fb-a-^co^?* UV^^^Scom^--^t^^^:{-o^/^T^i. 

[0 0 7 3] 

fute— (1) t?^$ti57yfe^o^j^&iTic^ti5, y£$&w^m^^hfrz>Ty 
, Tyw>& y ^-y (^J. y ty, thy 7^^^-y, *y yA-r^-y) 50 
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[0 0 7 4] 

[Si] 

A — N = N— B — N = N — C 



A B C 
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A— N=N 
A 



(b-1) 



H0 3 S 



/ \ 



(b-2) 



SO3H 

0" 



HO3S 



(b-3) 



C0 2 H 

0" 



(b-4) 



H0 2 C 
H0 2 C 



(b-5) 



HQ 2 C 



HO3S 




(b-6) 




SO3H 



(b-7) 



HO3S 




[0 0 7 6] 
[^3] 



S0 3 H 



B — N=N — C 

B C 

H 3 C CN 



CN 




CN 




CN 




CN 




CN 




CN 




CN 




HN 




NH 



W-SO3H 

H 3 C CN 




SO3H 




HO3S— f3 

H 3 C CN 




\=7— S0 3 H 
H 3 C CN 




HNC // \ 

SO3H S °3 H 

H 3 C CN 

SO3H 
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A— N = N— B — N = N— C 
A B C 




[0 0 7 7] 



(20) 



JP 2004-123824 A 2004.4.22 



A— N = N — B — N=N — C 



(d-1) 



H0 3 S 



(d-2) 



H0 2 C 



(d-3) 



HQ 2 C 



-O- 



(d-4) 



HO3S 



(d-5) 



B 







CN 



(d-6) 



HO3S 




,( X 

I 

CH 3 



,( X 

N~V 
C 2 H 5 




SO3H 



// \ — SO3H 

wr— so 3 h 

H,C CN 




\=7—S0 3 H 
H,C CN 



HN 




NH 



SO3H 



SO3H 
H,C CN 



SO3H 




SO3H 



SO3H 



[0 0 7 8] 
[3ft 5] 



10 



20 



30 



40 
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A— N = N — B — N = N — C 



B 



(e-1) 



HQ 3 S 




CN 




HN 





SQ 3 H 



SO3H 



10 



(e-2) 



HO3S 



/ \ 



N 





SO3H 



SO3H 



20 



[0 0 7 9] 
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A— N=N 



* (f-1) 



HQ 3 S 



B — N=N 
B 




H->N 



A. ,N 
N 
I 

C2H5 



(f-2) 



H0 2 C 



: cn 



H0 2 C 



(f-3) 
HO3S 




SO3H 



CN 



H0 2 C 




CH 3 



N NH 



CQ 2 H 




CO z H 



C0 2 H 



(f-4) 



P 



H 2 Q 3 P 





[0 0 8 0] 

BUfE— fl&5£ (1). (2). (3). 

2 - 1 1 3 4 6 O^-fEtfe^^it-i 
[0 0 8 1 ] 

O B , 



m. I = 

y 1 n > J 



' . . . , A - it. 



z> t y&m. r^f v-fe^^ if t-ftst $ tts satSiifeJisH^imsfc^^ 



V^^-i:*-^^ — i: 



(5) -e^^ns-fe^f^. v>t 

:i:^-e#S= BEfcS-a^vfei: LTIi, 4#JH2 0 0 



— ^?J^i$^;:^B£i^2£:^ 
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-^ 8 (i) -0*£*LSStf6HE>5*>» (S) ^ h <o £ u_cw - £ 

f m = n = 0 T?fc57)/^^f 5- i^ s ^t 5 6 r <D t # > A. Cf:±£P"£ IX \SMM 
^^mmX'^^o W^U^^iL-Cli, m=n= Itfc57^tfo5 0 
[0 0 8 3] 

^-r^^-et>. ffllE^m^ (Eox) ttl. OV (v sSCE) f ^^55^ 
^$f^U<. #^^*U<«. Eox^i. 2 V (vsSCE) U*-b£ * Sfe**T?» * . 
[0 0 8 4] 

[0 0 8 5 1 

^^^^^Etlffi^yN^ft, Buf5^ (L) iftt*iS5*tt:J:*> (S) 
jELXJi. 0. 5~i 5fi%^tt5o 

[ O O 8 6 ] 

JfZm<0<<^*\%. £ bi'-f^ 4^:12 0°C-X:^^ffi^2 0 O O P a ^T©*^Pttt 
[0 0 8 7] 

*&wiz.&mztLZ*m>mitemMmm*. 2 ow<Dma.&& 2 0 o o p a ^^25 

< t t> 1 a07K^fP'tt^^^'J<75 2 O^CTrolftff^s 2 0 0 O P a ^T-C 

y K ^ N -^;v- 2 -^nv, 1, N- 
[0 0 8 8] 

V^at— ^r/l^p) ^#.>|ffiTA^-A^^{&^^TA^A^— ^a- (#l;ttf, 
^/vrc — ^A^g) ^>tbSo 

5 — 6 Oli%, Jgt^»^ U< fit 1 0 — 5 0«*%"Cfe*o 

ft _bf^^:^0J-X:^V^^,7XrmfP'l*^^ , J^^2 Ott?(Ol^2 0 O 0 
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[ O 0 8 9 ] 

\-±UT&mf 51 irm^o ^^BJtD-f ^^f4_LBSU/cJ; 9 a x ^3 5 

Onm ^^ 5 0 0 nm ^fc^^ (S) ^t-tf5 ^ # 5 £f ^ L- < ^ eAT^-f^n — 

[0 0 9 0] 

~yv^ fc 0 5>ya>m t°y K^i, HfMStt^ f i/ yj^^lr^t 5 r y — 
ftsry^f^M ; ey^w^^^y v^&^K 3 ^-^ ^fy^y;- 5 

if^fcsj^ -nsxw-comnmk Ltii^-/ :7y d ^sfesisk — h □ • h n ygm, ryy 

^vteTVi'TJ y 7y*'=!^A©J:5 4il»©*t^'eilbo'CtJ:v^U try-:? 

~y^, AMCTi/^— y^i£<7>J: 5 ^fiW^f^yt&^TfcJ: < % £ bl-fi^t^b^ 

[ 0 O 9 1 ] 

= y yiirtt 5 7 y -/H l < (i^f y /vt ; mx.\$*> vzfv ^y;#^ u-ct° 
^ y D ^ x t "7>/ Dhy7 ^-/m* ; tt5 7 y y ^ ^&km ■, m^-£7 v — y 

^^y^^fefik ^o->7^yM^ ;^y y— /i^^<^j; 5&y^>^^ ; ^^^ :: ^ , -' 
# r>^y — ^^-^->-«x/v^7 y ^JS^. x^^t^y^cDj; 5 ftasttfctf^^^^-^fco-Ctj 

[0 0 9 2] 

^i^Sfej)6|. ; v-r-^Hsf. t*yy-^, y a ~>7 = y^f-fo ^ 5 ^ # y ^ ^ y M 
; v?7x^;yy^ym hy7x=/yy^yM> ^-y-v^v^^l-^ J: 5 ^^^^=-7 

j^stsj. • 37 y d y-T — ; 7>F7= 3 f-/ >-^*4 ; #'J;Ui7J y7'J ^y^c^-i tt7 ^ 

-^-^7 h— 7 - 'J vi^tt57 y -/vfc t < ii^r y /U7yM, >C 

^gftr^ftTS/ry^Mt^twtfcoT^J: < . ^o^^cdtj y ^y — TJ^^-vfir 
£fc y ?UkW£XW-<v#y 7/M^if»7 , 7 ^y^^^b^ffi-r^r i^-c 

[0 0 9 3] 

3;*L. jSH£$fe#k 8H43fe5|Sh ^ASfe*** i£S'l*Sfe£k ^JE&'t4^*if^C07j<^+4^^^^ffli- 



[ 
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. 5.4, 57, 60. 62, 65. 66. 69. 7 1 
q [. *s*y P rf'y y ? 8 . ^£ aplt* b 3t 5 <, 

[0 0 9 4] 

tb-CV^^^O^t^^^Jffi-C^^o iit^itT(i*7—<>r-7^^ (The Soc 
iety of Dyers and Colour i s t sM) , rgfcfT0rJi£M£MHff 

fU) . rppJ5'J-r y^-gfj CMCtttKS (1 9 8 4^fU) . W. He r b s t, K. 
Hunger iSIn-dustrial Organic Pigments ( 

VCH Verlagsgesellschaft. 199 3¥TU) So ^flcWtC 

»± mmmw-?te7zfm& (ryu—^-mn. ^m^rrvm^. m&Tz/mn. =*r u— v 

\%%CD C I. Pigment Yellow 34, 37, 42, 5 3 ?i if 
g«©C. I. Pigment. Red 101, 1 0 8 ft £\ W^M**^ 
C i Pigment Blue 27, 2 9, 1 7:1 ft if. M»©C. 

I Pigment Black 7, v^^^ 6»©C. I. 

Pigment White 4, 6, 18, 2 1 ft ifSr^lf S r t 5. 

i^, /yh^^/y^ro-fy^yfPyW (fci^-tiC. I. Pigment 
Blue 6 Oft if) . jfefc-M-ttf— *-&&&<0 b'J 7 y — l> A«3pf*«Jf * U 
< ^{Jl^^ a — (£f* L-VM^'Ji: tttt, C. I- Pigment Bl 

u e 1 5 : 1. Hi 5 : 2. [^15:3. |^ 1 5 : 4 . R) 1 5 : 6 ft if 0>«7 ? ° V7 = 

rF8 6 0 4 7 5^:|EiWl^ C. I. Pigment Blue I6t'fo5l 
^JR7^oi/7 = >, ■p't^M^Z n. Ni. T i "Cfc Z> * a = Vft if . tp~C^£P 
^L-V^c^fiC. I- Pigment. Blue 1 5 : 3> Rl 5 : 4, 7^^- 

[0 0 9 6] 

$4^Lffe©^ffi, TV*mm (£f* UV^Ji: UTTfi. C. I. Pigment 
Red 3. 1^5. Ull, |S]22. |W) 3 8 . |W]48 : 1. P348 : 2. R 4 8 : 3. 
|W)4 8 : 4. [W]49: 1. |r) 5 2 : 1. R53: 1. R5 7 : 1. 1^63: 2. f5] 1 4 4 
|w] 1 4 6 . ^1 84) ftif, -P-C^b^^ L-V^^fiC. I. Pigment Re 
d 57-1 n 1 4 6. 1 8 4) . V K7» Wti V^Wk ttllC. 

I Pigment. Red 122, l?l 1 9 2 , ^2 0 2, PI2 0 7, PI 2 0 9 , C 

I Pigment. Violet 19, ^14 2, ^T^^U^OIiC. 

I. Pigment Red 12 2) , ^fcM^l^O F y7'J-^^ 
#-^r>3,M^ (£?;£ UvMJ'Ji: te^-tf" V^>-^<7)C. I. Pigment Red 

81: l.C. I. Pigment Violet 1.F]2,[r]3,|b]27, 
3 9). ^Iflr^^^mMm m^C. I . Pigment Viole 
n3 7) . ^-7" h fcfa o t°D— /I^IS^J- (#'J;tfc£C. I. Pi gment 
2 5 4) i -<y 1^>-MT4- (fflZ-l~£C. I. Pigment Violet 
77f7i-y 7» (^J^tf C . I . Pigment Violet 



t 2 3 
Red 
2 9) 

5:1, 



S33 1. 1^13 3) . ^^--Y v-v=r^ (^iJ^L^C. 
. R8 8) U< ffl^'ba-t^o 

[0 0 9 7] 



I 



Pigment. Red 38 



10 



20 



30 



40 
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9 8. y^7/i^©C. I. 



g 
p 



14, 16, 17, 83. 



men*t Yellow 1, 3, 74, 
igment Yellow 12, 13, 
y*%k<DC. I- Pigment Yellow 93, 94, 95, 128, 
15 5 ^yX'f 5 yV D y^CDC. I. Pigment Yellow 120 

151, 1 5 4, 1 5 6, i 8 o/j;^ m^U^wii^y^^ 

it^m&mMi^&m l& . -r y-r >- v • -r y-r y k v j ^mmm w& lv^j 

irUXfiC. I. Pigment Yellow 109, 110, 137, 



1 3 9 & if) 
e 1 1 o w 



13 8&if) . 7 7^VhP>I^ (#iJ;UiC. 
2 4ftif) 75^?^ U< fflV^bn^o 



Pigment Y 
Pigment. 



Yellow 
[0 0 9 8] 



m U< tetflli: tf^y^ s>y. -^y^yy M 

r (DitiL. ^-l^yv 5 ^ (C. I. Pigment Orange 13, 16 ft if 
) J^^^^l- (C. I. Pigment Green 7 ft if ) L.TT t> <fc V N o 

[ 0 O 9 9 ] 

tbfcisf^-ct J;v\ ^ffi^ao^SHcte. «tjm-^y s> y ^^r^ffi^— hts^ 
^ v& if as # x. b tt . co -xm^t&t* ^fH«g ^iitv^o 

V Eflm^ >-3cEPM (CMCtrjKS 1 9 8 4) 

▼ mmmm^m&m (cMcaaKs 1 9 8 6) 

▼ ^m^t^5, 554, 7 3 9-5-. IrI 5, 571, 

▼ (mm^9 — 151342 -5-. [WJ10-14006 
ll-166145f 

. _hfE A. 4 ▼(D^BJ|#f i F(Cfe<£ £ nfc^T V =- f 
[0 1 0 0] 



1 

2 
3 
4 
5 

IB 



5)1 0-2 9 2 1 4 3^ 



3 11 

5-9-. 



^;*7— #>-yy izftmzit 



k^-m^J^ffl^S ri^5„ ^-m^JcD^Ji: U"CW:^P!^ 3-69949-9-. B*<Jtl#l* 
5 4 9 4 8 6ff tEf ©t© W5^HK^5. 0 * fc. ^ffc£'J SH^ffli" 5 f^t^l* 

ir7)5^^U<. 0. 0 5 ~ l m mt'fc^ - i ^Il'W* 

jSfflSWj (CMCffiJiS. 1 9 8 6) iCfetic^fcSo 
[0101] _ _ 

^5§0^cD-r ^y -y^ hte^ffi-r >-y fi. 7 ki«{£ c f{-3^ 1 ^^ iy?!te&t* frizv 
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0~8.0Si%T'fo!), U< 4 0~6 0St%tfc5. 

[0102] 

1 0 1 0 3 J ^_ 

^^o-T zspit^v HEftffl-f v ^ ^ffiSfiH*^*^***. ^:^<£>?K4&te£:PlflE-t- 

[0104] 

^•Di?gtt^iJ<^^^'ft«-r t-*t LT 0 . 0 0 1 — 2 0 £7* U<teO. O 0 5 ~ 

1 0ff*%. 35t-^* U< fiO . 0 l~5Wlt?fe5. 

[0105] ^ 

a— ^r^yj\y-y^ V— K i^— 2 — :x^/W^->/W:7 ^ U h , * h . f 

^ (2> 4-^-ter t-7^V7i=/V) ^y7^U-F« tf^- (1. 1 -v^^V^ 
7nt>) 7^ U— h) % V yKXtt*^*^© 1 ^^^ (^'J^Lfi. -^"7 j:^/^*;^"7 
^— K }. y ^^-,l^^:7^ — h N HJ^l/^*^7a-h, 2 — rc^vW^df- 

y _ 2 — ^^/W^^tv-vI^;* "7 i- h „ h V K-T^/l^ — K ^ — 2 -^f" 

^yy'x- h 2 4-v?^oP / <y>'^-b< K^S'/W^ :/:=■— h , 2 — :x^/W^=3f- 
^.p-tVaiy^y/x-h) , 7 (011*. Ht, N, N-^fyuKf*y7 

ry/I/T^a-^, 2, 4-v^-t e r t - T * ^7 * 7 — if) , mffit&^^^^M 
(^iJx.f^. =i^?m^- 2 -x^yl/^d f -v'/U N rF7T*> 

^_ h MJ^f/vyhy-b) > T=y^»3f#: (N, n — A — 2 -7" h 
-5-ter t-^-^f/v7=yy^^) . l3Wk^7 7^y« (tiMH0%~8 

e r t _ t % ;V7 y —/v, 4 — K^Vyv^T^v^T' 31 7 — 4 — K^ ->/^^-^-->^^^ 
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>-mm (&lZ-t£. 2- (2, t-7 5^7i;^^tt> 2 — ^h^->^" 

. T/u^/uy^^K (#!lx.f;£. i^— 2 (^^-/w^dp-vyu) y 5^7 

^^suy^m & if as^tf fetus „ i«»jfi*fll»ttEW:*»ttJfeJ|6|.tJ:»ur«*ib , T?o. o 

1 ~ 3<H*. U< f4 0. 0 1 — 1. OglT^fflt'#5c 
[0106] 

^^^(c^v^xfflv^fens^^^W^^^^t>^fEW^^b^^J^tJ^/■^fc^irtufe I B)^ 

-fe^-^^^0^-^^feW^J^LfJ3|€@^| 4 FM2, 3 2 2, 0 2 7^ ^2, 5 3 3, 5 1 
4-^ mm 2, 7 7 2, 1 6 3f> IrJSB 2 , 8 3 5, 5 7 9?, IrISK 3 , 5 9 4, 1 7 1 
?. mm 3, 6 7 6, 1 3 7f, |5]^3, 6 8 9, 2 7 lf, IrIKI 3 , 7 0 0, 4 5 4f 
. 7 4 8, 14 1?. mm 3, 7 6 4, 3 3 6^ fflffi 3 , 7 6 5, 8 9 7^ 

mm 3, 9 12, 5 15^ mm 3, 9 3 6, 3 0 3#, |5]f£4, 004, 9 2 8^ m 
m*. 0 8 0, 2 0 9^ mm4, 127, 4 13f, I5)fg4, 1 9 3, 8 0 2f> mm 
4, 2 0 7, 3 9 3f, mm*, 2 2 0, 7 1 1^ IrI^ 4 , 2 3 9, 8 5 lf, ^4 
, 2 7 8, 7 5 7f, mm*, 3 5 3, 9 7 9^, mm 4 , 3 6 3, 8 7 3f« mm 4 , 
4 3 0, 4 2 1f, mm*, 4 3 0, 4 2 2f, mm*, 4 6 4, 4 6 4f> ^4, 4 
83, 9 18^ mm*, 5 4 0, 6 5 7^, mm*, 6 8 4, 6 0 6f> mm*, 72 
8, 5 9 9-Sg-, mm*, 7 4 5, 0 4 9^ mm*, 9 3 5, 3 2 1?. I^Sfc 5 , 013 
, 6 3 9^ BW+MWag 2 7 6, 3 1 9 A?. I^Sg 2 8 6, 2 5 3 A?, mm 2 8 9, 8 

2 0Af, ^$3 0 9, 158A?. 1^)^3 0 9, 1 5 9 A?. ^H3 0 9, l60Af 

. nrjfg 5 0 9, 311 a?, mm 510, 576 a?, m&m^m 1*7, oo9t, m 

mi 5 7 , 1 4 7f, ISllg 1 5 9, 5 7 3^ l^jK 225, 2 4 0Af> 3&m&W?f& 2 , 
091, 1 2 4Af, <&m83* 8-4 7 3 3 5f, ^5 0-2 6 5 3 0f, 1^5 1-25 
13 3?. P15 1 -2 6 0 3 6^ 1^5 1-27 9 2 1^ |5]5 1 - 2 7 9 2 2^ IrJ 5 
l- 1 4 9 0 2 8f, ^15 2-4 6 8 1 6^ 15 3- 1 5 2 0^ P5 3 - 1 5 2 1f 
, ^5 3- 1 5 1 2 7f, ^5 3- 1 4 6 6 2 2^ R5 4-9 1 3 2 5f v 1354-1 

0 6 2 2 8f, (W)54 — 1 1 8 2 4 6^ ^5 5-5 9 4 6 4^ ^5 6-6 4 3 3 3^ 
, |5) 5 6 — 8 1 8 3 6?. |5]5 9-20404 1?, ^6 1-8 4 6 4 1^ (5)62-1 

1 8 3 4 5f, ^16 2 - 2 4 7 3 6 4t, 15) 6 3 — 1 6 7 3 5 7^ [5)63-21474 
4 ?. P6 3-3 0 1 9 4 1f, 116 4-9 4 5 2^ ^6 4-9 4 5 4^, |5] 6 4 — 6 
8 7 4 5?. mmW- 1 — 101 543?, (5)1-102454?. (5) 2 — 7 9 2 ?. m 2 
— 4239?. (532 — 43541 ?. 15)4-29237?. |5) 4 — 30 1 6 5?. IB] 4 — 

2 3 2 9 4 6?. |r)4 - 3 4 6 3 3 8 t^l'tet$^'C^?)„ 

»*i4JfeJ|6Hc*r u icmtfc-e o . oi~3. o^ft, #3: u < n 

0. 0 1 — 1. OlttTl^tSo 
[ O 1 0 7] 

MWiiLtfi, »JET?»jfe**J 3 0°CW±l 5 0 W©f I!!t»!|-eife5. #'JxJi^ 
^tVU^I (fld^ri^^vKT-feT 8 - — K ^fvU7-br- b . if/^pf^-f, j3 — ^ 
h^i/x^7-i?r- K ^f/vtny/l/77tT-f) . T/u-=i— /U-gB (tfij^Lfcfl' 
a t'/ur/ua- /U-. n-7*f/l/7/Va-^ y — zf^J^TJ^^ — A*) . ^ h 

(0iJx.l^P t ^*>'i'^7 5 K. N-^f/i'k'o'J KV) . ^/u£§ (Wtfirf7t 
[ 0 1 0 8] 
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[ 0, 1 1 2 ] 

1 O-fgl^T, 1 m m^_h<D*i^-^ 10 0 O-dS^T^W^-S- £tf s ffiH-e*>5o 
[01 13] 

i«JBE* i E-S?-?M'1f— ^H«t#f^4 5 3 3 2 5 4f, 43=H^6-4 7 2 6 4 ■g^jSte.SMBUfc 

MfllrislEmSix-Cv »gliLtli, ^-y y**Wf- (A. P. V 

GAUL I N INC. ) x ^^D7yW^f- (MI CROFLU I DEX IN 

*fc, ia^lcfro-C^SWST 5 7 2 0 5 5 1 -^tc tE*fc £ tuT 3 <t 0 fc, SiSiJBES** y h 

5o ^<£>igiSii£v^ y h?J{E5rfflV^c?Ut:^g^Ji: IT, DeBEE2000 (BEE 
INTERNATIONAL LTD. ) ^fclf ^tt5 = 
[01 14] 

mfc$L<k&1&mW-e$Uk-i-Z>$k<VfcJjte5 OMP a WJb-Cfet) v L<tt6 0MPa& 

■ v\ 

[0115] 

xfy^i/xy M^y^Wp^fe^O^Tfi, ^M^P 5 - 1 4 8 4 3 6 -3\ IrI 5 
- 2 9 5 3 1 2f, R7-9 7 5 4 1f, ^7-8 2 5 1 5^ [U 7 - 1 18584 f§r<D 

# So 

[0116] 

«t «5 £ < gS&^STifewSSiieig^ik #t*U8§l®JK£'.k BMbte-itjiRk 3MpeS#k ^®?S 
*7HW#k ^Ufcgc^k B5«*>k BS«f*"k pHWBPJ, f^^J, dri^-h^J^ 
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[ 0. 1 1 7 ] 

(hy) ^^i^v^y =1— y^-=e/^^/u^— 7"/^, l, 2 - ^^-t> v ! t-/^<7)7yi'3 
i*s-e# s 0 rtL&ii'f^ 1 ! 3 !: io~3 o W*%-a^'-t"tL{i^^-^^]^:/o s fc > 

[01 18] 

1 8 5 6 7 7 P6 1 - 1 9 0 5 3 7 -5§-^$g> ^M^P 2- 7 8 2 &4±m. PJ 5 - 1 

97075 ^9-34057 #-^^^{-iE^$ nit^^s h y t:/— ^mik&vn 

. 4#^Bg 4 6-2 7 8 4 ^BH 5 ! 2 5-194483 -5g-<£$g, *S WFIS 32144 

6 3 -^tCsS^^fc-^;/^^ 7 ^^Bg4 8 - 3 0 4 9 2 -§-£S#L IrI 5 6 

-21141 -S-2t$SL *KrBB*Pl 0-8 8 1 0 6-§-^^^»ClEm$ttfc^>^^^'f^^> 4* 
if4-2 9 8 5 0 3^, 1518-5 3 4 2 7#^fg, HI 8 - 2 3 9 3 6 8 m 
10-182621 <&ig:¥-S -5 0 1 2 9 1 ^§-4^B^l-fEife£ tlfz. b V T^^Th 

y -tj — ^"7* *■( o — -y — No. 2 4 2 3 9 ^fcfE*£ £ ^fc-fb-g-^-^;* ^vw< 

[0119] 

^ ^ p D _o^^_ N 0 1 7 6 4 3 I I <Z) I ^£</^ U J II. f5]N o . 15162, R 

No. 18716©65 Ol£i, HW o . 3 6 5440 5 2 7S, |p]No. 30710 
5CD8 7 2I, IHNo. 1 5 1 6 2 $ ;h,fc:<|$tH£«B<&£ H/cfb^^^^^BS 6 2 - 

2 1 5 2 7 2 ^^$B<D 1 2 7l~ 1 3 7 JCfcllBttS n*lft*6<rtb'&4fetf>— jR«»t«^« 

[ 0 1 2 0] 

>; ^A^lli/y^i-y-l-^^^K, p - t K n ^r->^tf ixf /l^x^r/v, 1, 2 

— <:/y ^ yfjy y >-- 3 -i-y*5j;^(os^#if bti^o r^bf*^ f te. 0 

. 0 2 — 5. o Of LV\ 

^(rfsife^nxv^So 

^fy^tlco. 0 2 — 5. 0 0fi%^t5©^t LV\ 
[0121] 

3*369! Steffi $w p Hii^ijii p umw. frWL&mvktt^te zo&'Tffff-miz.tem-r z> - 
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to^fffltsri fenfire*)*,, 

[0122] 

2^^/5 5 0. 0 5~5S/m©iitfe?).' 

mmmm.t ttfi, ^a^'Wt:^ y -7-^ ^p<7^t;^-7- h V *7J*. WMk-f- hi) 

mm* y skim**:*- hy^A, «ft$?7km# y ^m-t- b y y #a 

„ m^^m-r v y y yy^thy^A, y ^ m 1 TkHi-7- h y v 

* sfc^s^ y y-^27km^ y y y^27ksit-7- h y ^Af©ttt^> n^-^ h 
y r> ^ N g^^^7 y y s^^-t- b y ^m^m-r h y geA 

t^^y !>A, P — h y y i^m.* v -7^/um* 

[0 1 2 3] 

tM§ 133 V ^ , 25t^^-Cl~20mPa • s X"fc5>ri:#^t^. Mi- 

L-<i*2~15mPa • s <9 . ^-^S L<ll2~10mPa • s Tf-fc^) 0 2 0 

mPa • s &m*-Z> tmmmW^>^M^^ v M< K> . PiaS-tttg^^T-t-^o ImPa • 

y -t y >\ v?^^u>-^y =i— H;^^y-^7 5;y, 2 — t'o y Ky v^^u>- 

tf U =t— yi^^e y -f"f-^=^~ V V m^uv^y =« — yv-=e y 7f/n- ^/v-fr 3 

u<wu r^^naas^j (ft^waia^, 1999^) i9f, w ^y^yx^f 

7°y y^fflT-^/vX (9 8±i**) -*moM35Wj[p] • MSSSS-j (->— ^a->— % 1 

9 9 7f) 1 6 2~1 7 4ltffit$tL-C^5o 
[0124] 

m&ei^gtmfe&l-Z. J I SWZ 8 8 0 3OTS(-Et$ixT^5^\ rfrlS^pOf^f-KcT 

fc5o *^g^-C«PU— m^OigljbxtVM- 1 0 0 A—L.mi^£V 2 5°C^-ca'J^b/c 0 
^<Ds£-m-±s*^*>^& (Pa • s) ii^fi? y v-?^^7/^ (mPa • s) 2rffl 

[01 25] 

*5Si^-effiv>5^ (Dmmmjjnm&o • t^^sasytj^^-rti^. 2 5°c^^v^x 2 0 

~ 5 O r. t * L- < , 2 0 — 4 0 mN/mT;-feS 31 h 

<igTi-2)o ^fc. -1 , y7WSffi?l^^2 OmN/mWT(-t5tl>l:tiiB#, K«B5^ 
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[0126] 
[0127] 

■4 Kj [ «*) ^L#. p. 69—90 (1977) ] (C|B«fe^tbS «fc 5 ^ v h 

Wi. ^— ^#^^Ti£, *^C?&JEjfe^if*S*PbtLX*3»5. it#§B^3 - 2 0 6 4 

^fgtdfE^^nS «fc 5 ^*RIBIW[«iSfe* s *Dfett-CV>S*s. ^^SW-fc^-Cte:, Wi^^^^t) 

[0128] 

^-o-r<^fcft, $sasfi£tt5i£iitrojfc;fc$sjBEas/h$ < <t U . ^^w- M-*j-i" 

[0129] 

[0130] 

(bn&tf^ mcw^-f ^$£4* ic^^xtt^tk-f-s t>o-efotttfx </^-f t^^sej 

[ O 1 3 1 ] 

troy K>\ i/yt^ K. tK y -^a t° u>-^-^--y--Y Kfr if co^K y T/i^^r u v 
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[0132] 

< Tteox-r ^fKwefcffl^jg+ttfMSTU. y ^ Lfc^ ^ Cftlil: J; o t y Xyu 

t)£< /jiSo _ 

fi o ~ 3 J: 9 U < o ~ l K*%t?fe^ 0 

[0133] 

^<^^ v^cD^-^^-Sfgtt^iJ. iH*&3W£ L"C7yi^ y^-y^^EDTAH 

[0134] 

75: t^flBfijk 7 -f A ^ >6 S * »f h tl 5 o fE£»;S. LFfE^ 7 /U A M *5 £> 3t WW- f i L B K P „ 
NBKP^©^W, GP, PGW. RMP, TMP, CTMP, CMP. CGPf 

wmwi&mm<D&m^mxm^&tbt^i><nmfr&m^ifex-foz> 0 $^^1x11, me> 

10~250//m. i?Fftf* 1 0 ~ 2 5 0 g /m 2 tV\ 

i^t, ryyy, t*=/v7/V3- /i^-CiJ-W X/*u^7y*- => — mSrlK^^i 
i/Uvi/?— % TG^yy^-, y 7 h# uv^— ^cotj uz/-*7— Y) W-t&it^M 

[Oi35] 

**y^ ffrv^ &m±, ^^c^B s B ^->y Se^ta- 

s; = £7A N iKv^«y!>A, ^^7i7/^v"7^. 7XK^7^^^>7A> 7/t-^t, y h^K 
comm&^mn. ^f-yy^t^^y h> y >- > -7 % ^ffi 

[0136] 

Ji«B4H3|^4rS:ift» SK«Sk*tti Ltli, ^ti^tcfi, 1 0-8 1064 
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m 1. 0-1 1 9423. pllO- 1 5 7 2 7 7, P 1 O — 217601. ID 1 1 — 348 
4 O 9\ e&m 2001 — 138621, P2 00 0-4 3 4 0 1, [WJ2000-21 12 
35. |p]2000-309157. [WJ2001-96897. ^2 0 0 1 - 1 3 8 6 2 7 
/ij^gflsp 1 1-91242, ^8-2 0 8 7, IS] 8 — 2 0 9 0. W\ 8 — 2 O 9 1 , [p)8- 
2093. IW18-174992. Will — 192777, 4#H3 2001 — 301314 

[01 37] 

^/V-Jr/Hn— t Fo^i/if/i't/l'n-^, tK y tf— /Ufa y K>\ #!i7Ml/ 

[01 38] 
[ O 1 3 9 ] 

xtf y -v— j&2k3lJk:oV^-Cf4, ^SBBg 48-28325 -*§-, |p) 5 4 — 7 4 4 3 0f, |W)54 

- 1 2 4 7 2 6^ ^5 5-2 2 7 6 6^ |S]55— 142339-^-, 1^6 0-2 3 8 5 

0 -*§-, Pl6 0-2 3 8 5 1f, p]6 0-2 3 8 5 2^ p]6 0-2 3 8 5 3^ 1^6 0- 
57836-^-. IWJ60 — 6 0 6 4 3f, [5] 6 0 - 1 1 8 8 3 4^ IH60-1 22940 

p]60-122941-^-. |W]60 — 1 2 2 9 4 2f, [3]60— 23 5 1 34-5§-. <WrSB 
^1 - 1 6 1 2 3 6 ^CD=&^B. ^S^f^ 2484430 ^2 5 4 8 5 6 4t, IrJ 3 

1 4 8 0 6 1f, 1^13309690-^-. H4115124f, [5]4 1 24386-^. (^4 
193800-^-. |S|'4 2 7 3 8 5 3f, ^I4 2 8 2 3 0 5f, (5]4450224 -%r<D&y\ 
*0B*l£fS<fca*fc£>o <&m^ 1-161236 -5§-<&$B<7} 2 1 2~ 2 1 5 HtcSBflcO^K y — 

[0140] 

V x 7}fy =r.^-Uly^ 5 >\ #117 5^^*^, v 5 ^ f ^^7 U ;V7 V^t^ ^ ^ ^ n 7 ^ 

fi. ^ y ^ gSlo^l^^l-^ t T 1-15 f L < , 1tl;3~ioli%t 

[0141] 

- K7 5 yft^, TEMPOS*, t K7v?yM« t K^^HMIi^ 7v^> 

^'VSt^Wii^ ^<yy*h y 7y-/Wk-&fe, ^y^/7xy Wfc-B^. h y Tv^-fbS- 

^thtbCDMrfc&jfZitG-yofflk LTIi, ^M^P 1 0- 1 8 2 6 2 1^ <Wm 2 0 0 1 - 2 6 
05 19^ 2 0 0 0-2 6 0 5 1 9^ %f<£W- 4-3 4 9 5 3^ t&'akW- 4-34 

5 13^ ¥f<&W 4-34512^-. <&mW 1 1-1 7 0 6 8 6^ 4#IH?Bg 6 0- 6 7 1 
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9 0.-^-. <Wm^-7 — 2 7 6 8 0 8f, #i2 0 00-9 4 8 2 9t, ¥?^:¥-8-5 12 2 
5 8f; t&mW- 1 1 — 321090 -^-^{Cf5<fe<75 %><Dtfi1btf hft%> 0 
[0142] 

t5, ^®?£f4£'JJ-O^T«:. #Hf§Bg 6 2- 1 7 3 4 6 3^ [WJ62-183457 ^<D 

mm) ^^n2>o wttk^yu^-d-fb-g-^tco^-ctt. ^8357-9053^ (^s~i 

7 #3) . 4#^BS6 l-20 9 9 4f, (W)62— 1 3582 6 ^CD=£-<£r$gfClEiS;^£> £ 0 
[0143] 

JKlW&FJ t UTte^Hf^ 1-161236 -5§~S£$Btf) 2 2 21, ^M 3 ? 9 -2 6 3 0 3 6^ 
Jt^gflip 10— 1 19423 H§\ 2001-31054 7 -S§-{d!E&£ foX^Z>W)&t£ if 

[0144] 
[0145] 

, sb*-*- ~> v , siSttvk'^^ v & . = o -r y # , =i o ^/v7^ s is^ 

[ O 1 4 6 ] 
[0147] 

o^/^-C^i, ^#^Bg 6 2- 2 4 5 2 5 8^ ^6 2- 1 3 6 6 4 8^ 1^62— 1 1006 

6-^-©#^$fttcflB«fe*sfcS 0 ^7^«5^?a^75MSv N (4 0 0 C)^T©) y ^c^^-^-m 
[ 0 14 8] 
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[0149] 
[ O 1 5 O ] 

Meffl^^. €3^*s. 9 y /^«, ^y^— $?*M6h ^g x 2£ 

[0151] 
[ O 1 5 2] 

t-t&ms. ^ cornet i-i^mcom^coco^-^ h-r, tt^^^^ifw >\ mw^&o 

[ O 1 5 3 ] 

i^^-st?) , ^^^^y^. ^ y ? (Dtyv^m-f^^ k&X% Z> 0 %k 

[0154] 



o 



iSfl?, ^jilt 2 O k H z J^±, ^L<ii4 0kHzgi, <fc9£?3:U< 

. f± 5 o k h z ©^t&TfoSo ^Ltcm^feMm^x vm^ijQ5_bthZ>^*;i'3r— ilS 

% 2X10 7 J /m 3 ^_b, L<il5X10 7 J /m 3 W_t, i t U< 1 X 1 

0 3 J /m 3 U±-XibZ> 0 *fc, ^^^Mti^M-^B^r^i bTfi, 10»~1B|I1 
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[0155] 
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^fhh<D^( y^lrEP SON^ilW Is? y h^°y y^-PM- 9 5 0 C<D7^ y iP 4 
is? <Dt>— Y V y^l^miML-. <DHL<D io =y — < ^2 liPM- 9 5 0 C<D-f ^ V Irffl^T 
„ ^'u— <DM^/^^ — ^«h^^<^^<^ — ^^M^ii*i^7t®^^fn^$iir7to mete. 
J I S =f— K 2 2 2 3 ^mEl^ffi-^-^ 4 8 aK-T V h Xfp^ Uf- ^ O t>-a **vXV^o 
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^7 2 0$P^2&SL^ ^-XV^/^T^§tu^O-" ? ^ — >-S(75^^%X- rite 3 1 OIC 

#y ? ^F^CD^-y'V^f^^^f*, APPLICSltyv^-^- f /V : O Z G 
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